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1 , A cattle feed additive chaiacterized by tbs combination of fibrotytlQ enzyme 
ha^g enzyme activity and one or more species of lactobacillus bacteria having colony 

fonning units v^rein the ratio of enzyme activity to colony f<»ining units has a value of at 

5 

5 least abcmi 1 unit of digestive enzyme activity to ev^y 10 colony fcHming units. 

% The cattle feed additive of claim 1 further characterized by the ratio of enzyme 
in:tivity to colony forming units has ^ value of at least 2 units of enzyme activity to ev©ry 10^ 

colony filming units. 

3. The cattle feed additive of claim 1 fiirther characterized by the lactobacillus 
ii) l^teria being selected from the gioup comprising Ixwtohacillus Acidophilus, Lactobacillus 

Ptanumm, and Lactobacillus Brevis^ and mixtures thereof 

4. The cattle feed additive of claim 1 further characterized by the fibrolytic 
enzymes being selected from the group comprising cellulases, xylanase, hemi-cellidase and 
mixtures thereof 

15 5. A method of making cattle feed characterized by replacing previously used 

bypass protein in tiie animal feedivith a sufficient amount of a mixture of one or more ^lecie 
of 1actc4>acillus bacteria and one or more ^pes of fibrolytic evaymes^ to produce at least 
enoug^i microbial protein to be at least equivalent to one half pound (.23kg) of animal protein 
fipd to each of the cattle per day, assuming that each of the cattle are mature and of an average 

20 weight fin* cattle. 

6. Ihe meAod of claim S fiuther charactmzed by the lactobacillus bacteria being 
sele<^ fKxn the group consistmg of LactobaciUus Acidophilus^ Lactobacillus Plantarum, 
and Lactobacillus Brevis, and mbctures thereof^ and ibe protein b3^MX>ducts replaced are 
selected fipm the ^up consisting of nqrye, brain, blood, bone and meat containing 

25 byproducts. 
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7. The method of claim S fiirther characterized by the lactobacillus bacteria being 
a mixture of LgctobMillus Acidophilus, Lactobacillus Plqntarum, and Lactobacillus Brevis, 

8. The method of claim 5 further characterize by the one ot more digesting 
CTzymes beii^ selected fiom the group consisting of xylanase, and cellulases derived from 

5 Tnchoderma viride, Aspergillus oryzae, Aspergillus niger, and Bacillus subtUis. 

9. Hie method of claim 5 further characterized by the one or more digesting 
enzymes being a mixture of xylanase, and cellulases derived from Trichoderma viride, 
Aspergillus oryzae, Aspergillus Niger, and Bacillus subtUis. 

10. A method of converting cattle feed to microbial protein in cattle charact^ized 
10 by Incorporating a suffiQient amount of a mixture of one or more species of lac^>b£u:iUus 

bacteria and one or more types of digesting enzymes into cattle feed to f<»m at least a 
sufficient amount of microbial protein to be at least equivalent to one fourth pound (.11 kg) 
of animal protein fed to each of the cattle per day. 

1 1 . The method of claim 1 0 frirther characterized by tfie lactobacillus bacteria 
15 being selected from the group consisting of Lactobacillus Acidophilus, Lactobacillus 

Plamarum, and Lactobacillus Brevis, and mixtures tibereof and the amount of microbial 
protein formed to be at least equivalent to <me half pound (.23kg) of animal protein fed to 
each of tjte cattle per day. 

12. The method of claim 10 fiuther characterized by flie lactobacillus bacteria 
20 being a mixture of Lactobacillus Acidophilus, Lactobacillus Planiarum, and LactobMillus 

Brevis. 

\ 3. TTie method of claim 1 0 further characterized by the one or more digesting 
«izymes being selected from the group consisting of xylanase, and cellulases derived from 
Trichoderma viride, Aspergillus oryzae, Aspergillus niger, and Bacillus subtilis. 
25 14. Hie method of claim 10 further characterized by tiie <Mie or more digesting 

erizymes being a mixture of xylanase, and cellulases derived from Trichoderma viride, 
Aspergillus oryzae, Aspergillus Niger, and Bacillus subtilis. 



37 



B€ST AVAILABLE COPY 



iP C T./" U S Q 2 ./•■ 3 E! O 7 S 



i S. Cattle feed characterized by the daily ration of feed fed to each head of cattle 

centring a sufficient amount of one or more strains of lactobaQilliis bacteria and one or 

4 

more types of digesting enzymes having an razyme activity of at least 10 digestive units per 
oz (28.35 g) to convert the cattle feed and the bacteria in the rumen to microbial protein* 

5 16. The cattle feed of claun 15 further characterized by the enzymes being 

4 8 

present at a level sufficient to produce an enzyme activity of from 10 to 10 units per gram 
Qf cirttle feed and the lactobacillus bacteria being pr^ent at a level sufBcirat to increase the 
yield of microbial protein in the rumen. 

17. Hie catde feed of claim 15 further characterized by microbial protein being 
10 produced in the cattle by interacti<m of the bacteria and enzymes, the bacteria being i»nesrat at 

a level of from 10^ to lO^'^ colony forming units per gram of cattle feed and enzymes being 
present at a level sufficirat to produce a digestive enzyme activity of from 10 to 10 units 

per ginam of cattle feed.. 

18. A method of reducing runoff of water soluble nitrogen compounds from cattle 
IS manure characterized by incorporating a sufficient amount of a mixture of one or more 

species of lactobacilius bacteria and one or more types of digesting enzymes into cattle feed 
to form at least a sufBcient amount of microbial protein to be at least equivalent to one fourth 
pound (.11 kg) of animal protein fed to each of the cattle per day. 

19. Cattle feed characterized by the feed containing a sufficient amount of one or 
20 more strains of lactobacillus bacteria and one or more types of cellulose digesting enzymes to 

convert the cellulose and nitrogen in the cattle feed to microbial protein having an imi»oved 
amino acid balance, the cattle feed being free of a surfactant on a carrier, 

25 
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